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‘Movement of. the liquid zone, ‘this being the eastest to carry out, 9 # 
*’ The rate of movement of the furnace was 5 mm/min, the length of =; * 
i the liquid zone eing 60 mm, A composite billet (corresponding tof. : 7 


the composite eldctrode) was made up from plates of pure lead and : 


: j pure zinc to giv@ an average composition of 90% Pb, 10% Sn. " 


Specimens made from electrodes with various ratios of the volume of 
the single lead-tin portidn to that of the liquid zone were used, ae 
After zone melting, the specimens were cut into plates 2.5 mm long - © 


fn, "and analysed, The experimental and theoretical curves of tin 


a ead oa longitudinal fluctuations of composition were calculated 
© Card 7/ ; : 
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: ‘. and were also: found ‘to: ‘support the. theoretical dunt iene: the. 
. .. Smaller the volume of the portion relative to that of the liquid’ 
~. bath the greater the ‘uniformity of the billet. The authors 

emphasize that a#lthough. the ideas of this paper have been 
developed for zone- melting they’ can. be applied to billets 
' obtained from a consumable electrode, There are 7 figures and: 
: 3 Soviet .references, é 
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AUTHORS: Petrov, D.A., Doctor of Chemical Sciencés, Professor 
and Kolachev, B.A., Candidate of Technical Sciences 
tarantino en, 
TITLE; Non-Equilibrium Crystallization of Ternary Alloys 


PERIODICAL: Moscow. Aviatsionnyy tekhnologicheskiy institut, 
Trudy, No.43. 1960, pp.117-129. Termicheskaya: 
obrabotka i Svoystva stali i legkikh splavov 


TEXT: D.A.Petrov has shown (ZhFKh, 1947, T.XXI, No .12) that 
alloy crystallization can be considered as two processes’ occurring 
in parallel; separation of crystals of the solid phase from the- 


The authors now consider the crystallization of an alloy with two 
alloying components, with no diffusion in the solid state and' a ; 
continuous series of solid: solutions, For equilibrium conditions x oo 
the changes in liquid and solid: compositions as crystallization oe 
Proceeds can be found from phase diagrams with the aid of 
Konovalov's rule, For non-equilibrium conditions crystallization 

is not completed at the temperature corresponding to the 


intersection of the alloy ordinate with the solidus surface, 
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Crystallization in the assumed system then ends at the fusion 
temperature of the lowest-melting component, In non-equilibrium 
crystallization of alloys belonging to a system with four-phase 
eutectic transformation the lines showing changes of liquid- and 
solid-phase composition changes will also be displaced from the 
equilibrium lines depending on the overall conode position in the 
primary-crystallization region, For the conditions specified the 
crystallization of any alloy of the ternary system is completed with. 
the crystallization of the ternary eutectic, Non-equilibrium = 
crystallization of ternary-system alloys with a peritectic four- x 
phase transformation ends with the solidification of the binary 

B + ¥ eutectic, For the experimental verification of their ideas 

the authors chose the method of oe phase from the melt, 


Since this largely satisfies the:-apadit s “specified in the 


theoretical treatment. Transformation ot “the equations deduced 
gives the distribution of components along the drawn specimen, but 
through lack of data the authors had to confine themselves to a 
qualitative verification. The systems Al-Cu-Si and Al-Cu-Mn 

were chosen, for which phase diagrams can be constructed from 
published data (H.W.Phillips, J.Inst. of Metals, 1953, T.82,p.9-153 
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H.W.L.Phillips, W.Day, J.Inst, of Metals, 1947, 74, p.33-47), 
| The. test compositions were: Al + 4% Cu + 3% Sis. : ia 
Al + 8% Cu + 1.0% Sis. Al 4.4% Cu + 0.6% Mn; Al + 2.25% Cu +. 1% Mn; 
Al + 0.5% Cu + 1.3% Mn. Aluminium (99.98% Al, 0.02% (Fe + Si)..) 
electrolytic copper and manganese, and silicon (0,25% Fe, 0.20% Al) 
Were used for preparing alloys; copper, silicon and manganese 
being introduced as alloys, Specimens were drawn at 0,07 mm per 
minute in the apparatus previously described by Petrov and 
_Bukhanova (ZhFKh, 1953, 1.27, No .1), After microstructural 
examination, samples of the solid were taken for chemical analysis; 
liquid-phase compositions were calculated. Fig.7 shows changes in 
the copper and silicon contents for the solid and liquid phases 
with respect to relative length (continuous lines relate to XK 
liquid and broken lines to solid phases, respectively); the 
corresponding curves for copper and manganese distribution are 
shown in Fig.9. These results and microstructure-examination show - 
that not all the range of composition expected from the theoretical 
treatment is found, This is due to the fact that at low a 
concentrations of the alloying components the range of the binary 
Card 3/6 
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eutectic is very small,: For example, in the alloy obtained from 
Al + 4.5% Cu + 0.5% S41, 0.91 of the specimen will consist only 

of a-solid solution (of variable composition), Thus the binary 
and ternary eutectics crystallize at the last moment, when drawing 
conditions are already disturbed and complete replacement of one 
structural component by another dows not occur, Nevertheless, 
the general change of composition and microstructure confirms the 
theoretical treatment both for drawing and for non-equilibrium 
erystallization in general, There are 10 figures and 

3 references: 1 Soviet-bloc and 2 non-Soviet-bloc. The two 
references to English language publications read as follows: 
H.W.L.Phillips, J.Inst, of Metals, 1953, 1.82, p.9-15; 
H.W.L.Phillips, W.Day, J.Inst, of Metals, 1947, 74, p.33-47, 
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AUTHORS: | iivanavs Vedes ‘Professor, Bukhanova, A-A-» and Kolachev, 
| _BeAss ‘Candidates of Technical Sciences <n 
TITLE: Influence of grain size on the hydrogen embrittlement of : 
titanium and its alloys : ae 
SOURCE: Noucows aviateionnyy tekhnologicheskiy institute Trudy, 


no. 50, 1961, Voprosy metallovedeniya, 61-70 


TEXT: The main purpose of this paper was to investigate the influence 

of hydrogen on the mechanical properties of fine grained and coarse 

grained titanium and its alloyse Specimens of commercially pure fitani- 

um were made from forged rods and annealed in vacuo at 700 C, 900 © and 

1109 C. Annealing at 700 C reaults ina fineegpained structures at X 
900 C, mediumesised grains form, whilst at 1100 C'the structure becomes 
coarse-grained«. - After vacuum annesling, the specimens were furnace 

cooled. Various quantities of hydrogen were then introduced into them 

at the same temperatures at which vacuum annealing had been carried oute 
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Soaking time before and after saturntion with hydrogen at the above 
temperatures was one hour ‘in each cane. The subsequent cooling was X 


' carried out in the furnace. The depundbnce of the mechanical properties 


of Ti on hydrogen content was studied after vaguum annealing at 1100 C 


cy to hydrogen embrittlement than fine-grained material; this is due to 
differences in the nature of the hydride precipitates, In the fine-grained 
material, Ti hydrides Separate along the grain boundaries in the form of 
compact, often formless, precipitates, In the coarse-grained material, 

Ti hydrides precipitate in the form of very fine platelets. This fine 
Precipitate causes high atress concentrations and premature destruction 

of the metal. There are 8 figures. 
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AUTHORS: Livanov, V.A-, Profesgor, Buchanova, A.A. and Kolachev, 
_BeAs Candidates of Technical Sciences —— 

‘TITLE: Influence of hydrogen’ on the thermal stability of the 
alloy BT 3-1 (VT3-1) e 

SOURCE: Moscow. Aviatsionnyy tekhnotogiendakiy institut o. es : 


no. 50, 1961, ‘Voprosy metallovedeniya, 71-81 


TEXT: Specimens of alloy: VT-3-1 were annealed in vacuo at 900°C for 
6 hours. Mechanical tests were carried out after various isothermal 
annealing treatments on specimens of various hydrogen contents, at three 

different deformation rates: (a)' 40 mm/minute (b) 4 mm/minute and (c) 
-4ainutes After vacuum annealings the microstructure of the VTS-1 i 
insists of a supersaturated - & -solid solution containing a small 
y of the B ~phasee The structure of the alloy on being saturated 
drogen immediately after vacuum annealing remains essentially une 
“7 be Isothermal annealing at 450 C for 48 hours leads to a 
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- decomposition of the supersaturated solution and to the precipitation 

. of the TiCr, phase, by eutectoid decomposition of p e The higher the 
temperature; the greater the rate of eutectoid decomposition. It is 
found that isothermal annealing leads to embrittlement of the VIS~1l 
alloy which is the more pronounced the higher the annealing temperatures | 
Enbrittlement is noticeable only after isothermal annealing at 550 C 
for over 100 hours. Hydrogen lowers the thermal stability of the alloy. 
The brittleness of an alloy containing mgre than 0.03% hydrogen maniv 
fests itself even after annealing at 350 C for 100 hours. The decrease 
in thermal stability of a VT3~1 alloy containing hydrogen is due to the 
fact that the latter accelerates decomposition of the f wphasa and of 
the supersaturated @ ~solid solution. Besides, in the presence of hye 
drogen, Ti hydride or any other phase containing hydrogen, precipita~ 
tion of phasés other than TiCr also occurs. Hydrogen lowers the ther- 
mall stability of the a loy VT3=1 to a lesser degree than that of the 
alloy VT3, since the phase in the former is mors stable than in the 
latter, There are 7 figures and 3 references: 1 Soviet-bloc and 2 non~ 
Sovietebloc. The reference to the English-language publication reads 
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as follows: R.I. Jaffee,. ue Lenning, C.M.e Craighead, J. of Metals, — . 
1956, noe. 8, PPpe 9072913. : 
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AUTHORS: Livanov, V V.Ac Professor, Buchanova, AsA., and Kolachey, y 
BeAcy Candidates of Technical Sciences 
TITLE: Influence of oxygen and hydrogen on the structure and: proo 
perties of titanium . 
SOURCE: Moscowe Aviatsionnyy tekhnologicheskiy institut. . Trudy, 


no. SO, 1961, Voprosy metallovedeniya, 682-92 


TEXT: The combined influence of oxygen and hydrogen on the mechanical 
properties and structure of Russian commercially pure titanium was in- 
vestigated. Ingots were melted in a laboratory arc furnace, using a . 
soluble segmented electrode. The electrodes were compacted from. sponge 
containing the. following impurities: 0.1% Fe, 0.05% Si, 0.05% Mg, 0.05% i 
Cl, 0.1% SO 2° 0.01% Hos 0.03% Ny and 0.03% Ni. Oxygen was added to each Xx , 


portion of the electrode in the form of calculated quantities of TAQ 
By this method, ingots with the following supplementarily added oxygen 
Card 1/4 
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contenta were madet Oy 006, Qed, Oe2s 0.3, 0-5 and 1.0 wto%. After the 
first remelting, the ingots were ground and forgsde The forged billets 
were then used as electrodes for the. second remelting processe The ine : 
gots obtained by double remelting were forged into rods of 12 x 12 mm 4 


mechanical test apecimens were vacuum annealed at 900 Cc for 6 hours, 
after which they were furnacectodledo They were then saturated with 
hydrogen to various concentrations. The hydrogen content of the speci- 
mens was determined from the chang? in hydrogen pressure in a system © 
known volume, and from the gain iD weight of the spscimenso after being 
saturated with hydrogen, the specimens wer? furnace cooled Their meo 
chanical properties were determined at room tamperaturde After testings 
the sCerostructure of undeformed portions of the specimens was studiedo 
The oxygen content of the alloys was determined by the equilibriua pres— 
sure of hydrogen introduced into it» It was found that the joint presence 
of oxygen and hydrogen in Ti greatly affects the structure and properties 
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of the latter. “at 1ow contents. of these impurstios: (UP to 0.3: wt.% Op 


and up to 0.03 wt o&% H,)" hydrogen does mot exert a noticeable influence 

on the strength of Ti, put seriously reduces the plasticity charactere |. 
istics, particularly: the impact resistance. At high oxygen contents, 
hydrogen sharply decreages the strength and plasticity of Tie In amounts 
not exceeding 025-007 wheh, oxygen sharply increases the U.T.5S. and 
yield strengtho 0.01 wt.% oxygen increases the UTeSe and yield atrength 
of Ti by 1-5 kg/em2. In the joint presence of H, and 0, in Ti and its 


alloys, a Ti hydride precipitate ‘appearss The latter is characterized 

by a greater degree of dispersions at greater oxygen contents of Ti. 

Oxygen does not appear to have a. great influence on the solubility of 
hydrogen in Aetitanium at. room temperature. There are 12 figures and 

6 noneSoviet~bloc references. The 4 most recent. references to the - 
English-language publisations read as follows: T.S- Liu, MeAc Steinberg, 
Transaction of the American Society for Metals, 1957, 50s Preprint no- 

343 GoA. Lenning, c,M. Craighead, R.Ie Jaffae, Jo of Metals, 1954, v.86, 

pe 3673 Ge Weinig, J- of Metals, 1957, Ve 9, nO 10; GeAe Lenning, J«W- x 
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AUTHORS - Livanov, VeAcy Professor, Buchanova, A.A., and Kolachev, 
B.A., Candidates of Technical Sciences : 
TITLE: Hydrogen embrittlement. of titaniumealuminum alloys 


SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, 
* noo 50, 1961, Voprosy metallovedeniya, 93-102 


TEXT: The.purpose of the present work was to investigate the influence 

of Al, one of the main alloying elements of many industrial Ti alloys, 

on the hydrogen embrittlement of Ti. To study the influence of Al on : 
the mechanical properties and structure of Russian technically pure Ti i 
in the presence of hydrogen, Ti-Al alloy ingots were made in a laboratory XK: 
arc furnace, using soluble segmented electrodes. The electrodes were 
compacted from TiO sponge. Ingots containing O, 3, 4, 7.5 and 10% al 
were made. After the first remelting, the ingots were ground and forged. 
The forged billets were then used as electrodes for the second melting. 
The ingots obtained after repeated remelting were forged into rods of 
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14 x 14 mm cross section at 1080°C. After hot forging, the rods were | 

cooled in air and cut into sections for spegimens for mechanical teating. 

fhe specimens were annealed in vacun at 900 C for 6 hours, after which 

they were furnace cooled. They were then saturated with hydrogen to 

various concentrations and again furnaceecooled. Mechanical testing of 

the hydrogen-saturated specimens wan carried out at room temperature, 

The microstructure was studied, using the undeformed portions of impact 

text pieces, It was found that Al reduces the tendency of Ti to hydrogen 

embrittlement; this is due to the increased solubility of hydrogen in the 
o.-solid solution and to the retardation of the diffusion of hydrogen 

in Ti in the presence of Al. The maximum permissible hydrogen content 

of a Ti alloy containing 5% Al (VT5) is approximately 0.03%, i.e. twice 

that permissible for commercially pure Ti. There are 10 figures and 

3 non-Soviet~bloc references. The references to the English-language 

publications read as follows: H.R. Ogden, D.1. Maykath, W.L. Finlay, 

R.I. Jaffee, J. of Metals, 1953, v. 5, no. 2, Il, 267; GeA. Lenning, J.W. 

Spretnak, RoI. Jaffee, J. of Metals, 1956, vo. 8, no. 10, Ile 
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AUTHORS: ‘Livanov, V.Av Professor, Musatov, M.1., Engineer, and - 
. Kolachevy B-A:s Candidate of Technical Sciences oe 
TITLE: Distribution of ‘alloying elements in a titanium ingot 
produced by melting with the soluble segmented electrode 
SOURCE: Moscows Aviatsionnyy toukhnologicheskiy institut.. Trudy, 


no». 80, 1961, Voprosy netallovedeniya, 103-116 


TEXT: The main disadvantage of Ti ingots produced by arc melting with a, 
soluble electrode is their inhomogenvity with respect to chemical compo- 
sition. By mathematical calculations, it was found that a much more 
uniform distribution of alloy elements along the length and cross section 
of ingots could .be obtained by melting with a soluble segmented electrode. 
The relative inhomogeneity of distribution of the alloying components in 
such an ingot depends essentially on the ratio between the volume of the 
active portion of the electrode and that of the molten bath. If the 
ratio between the molten bath volume and the electrode volume is 
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1062. ahh Pe “Errata silp inserted. 2900 copies printed. 


Ed.t L, P. Lushnikov; Bd. of Publishing House: M. 3. Arkhangel'- 
skaya; ‘Tech.. Ed.3 L. Ve Dobushinskaya. 


PURPOSE: - This pook 1s- Antended for scientific workers; engineers; 
and technicians at plants: and scientific research institutes 
engaged in: the - be oduction, treatment, and application of tita- 
nium and its alloys. It may alsio be useful to aspirants and 
senior students: at sohoodls of higher technical education, who 
specialize in physical metallurgy, technology of heat treatment, 
casting, forming, and welding of metals. It may likewise be of 
interest to design engineers. 
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; properties measured din the tests conducted by the authors are the ultimate tensile _ 
.. i}. atrength, yield atrength, specific elongation, and contraction of cross-sectional area 
ies of the test epecimen. It was concluded that: (1) Alpha-beta alloys exhibit hydrogen. 


2) quired for the development of alpha-beta alloy ombrittlement. After standard heat treat- 
|. ment alloy VT-3-1 exhibits hydrogen embrittlement at a hydrogen content exceoding 0. 03 
- 1. after quenching, however, alloy VT-3-1 shows hydrogen embrittlement at 0. 01%. This 9. . 
embrittlement is accompanied by a reduction of plasticity and an increase of tensile i 
strength. The decrease of plasticity appears, not immediately. after quenching, but inthe: . 
. ‘process of natural aging after quenching. (3) Titanlum-base alpha alloys VT-4, VT-65, : 
and VT~-10 like the alpha-beta alloys, exhibit hydrogen embrittlement at low strain ° ie 
velocities. This can be explained by @ regrouping of hydrogen under the influence of =|" : 
atresses. Consequently, it is necessary to revise the existing mechanism aining the . 
prittle fracture of alpha-beta alloys caused by hydrogen. Tt has been suggested that hy- : 
+. .f drogen embrittlement of: alpha-beta alloys ig caused by processes developing in both alpha .... 
4 and beta phases: hydrogen diffuses toward minrodefects or grain boundaries where ® = 
“1 formation of micrevolumes enriched with hyd:ogea takes place; at hydrogen concentra : 
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tion to the B=phase. Comparison of the sugge sted metastable diagrams in Figs. ! 
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mentally constructed ones Ja the I{teratures Furthermore, these permit a more 
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sway by the mobile dislocattons, D the diffusion coefficient ft 
1 the characteristi¢ length. 7 his formula is further developed. The 
critical deformation rate increases with temperature but does not depend on the 


hegin to be car 
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i nydcogen content of the alloy, white the tempe: ature Ty, at which plasticity is restored 

a wo one related Ti depend 5a the mean bydrog =n concentration. The temperature 

: Ae ate the ee t pitiiness can mveler te nourded aboy Ds the dissoc{a- 

z : an perature of the Kettrell atmospheres +. ers motte NG 

disive=tlons leave the Kot:rell atmospheres The point of ratersectioa t tne curves 
characterizing these temperatures determing: the maximal _dmissivie avdrogen con- 

a centration for which no hydrogen Srittloness v ill appear at 4 given defornation rate. cane 

a wis eee sy ae ets explanation of the rerulsr tas ahserved for the above alloys: 7 

3 tneir tendency wwards hydrogen brittleness ith Increased uyud ogee suai ral decreas ot 
temperature and decreased deformation rate; the intercrystaliine character of the break; 
higher temperatures for transit from viscous to brittle break with increased hydrogen 

content. The regularities to be expected from the dislacation theory agree satisfactorily 
with experimental data for the alloy TH140A (¢.0375% by weight Hig). Orig. art. has: § a A: 


figures and 4 formulas. 
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properties of OT4=1 alloy, particularly on the impa: tgtrongth, and te establish the - 
maximum permissible bydrogen content at which the high resistance of the metal to 
brittie failure is sHll retained. ‘For compsrisoa, Jéentical teata wore carried owfon 
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the impect strength of VT1-1 ani OT4-1L- was tha most sensitive te changes in hydrogen 
eolieny. uw lower thls content the lasser the tenc ency of the titantum alloys toward é 
-,+ +a The authors wer unable to establig! the maximuin joi wiggible hydrogen 


voy eae 
Ui rene estan n> S 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9 
Pied eg Eb ots ae SA yee " ios za “= 


ia ECASSE 


‘content and .e need for further investigation 
hoe sonare yr wagetie ere feat th rhydrog est ne tents studied, 1.e., 

droge the impact strength (at we f putin 
abe pene experiment are needed for a b stter understanding 


i -s¢ of natural and 
of the properties obtained during; the heat treatment and in the course ef na 


artificial aging. Orig. art. has: 6 {igures and 6 te! des. 
&RE UC ee oe OS ran are : 


ae - ‘att avadaniva t tokbnolor tt termicheskoy obrabo Ae 
aN: Kafedre moalloveden eine (i tetal acience and heat treatmien 


Sora 7 


. P Hr ES a eee es A : ou 7 tis 
department, Moscow aviation technology institute) 


§UB CODE: MM 


SUBMITTED: 30Aug63 a _ ENCE 00 


NO REF SOV: 002 ig | 2 OTHER: 001 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9" 


| pibdianteh FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9 


a 


Tyee} Kr/ID peers 
up, 0129/65/000/005/ 009/ ; 


fe 
: we ta 


quenched Ti alloys 


csuesy RT (0) feaata)/ 


ACCESSION WR: APSO1S151 


auTHOR: Kolachev, “a. ACT bivanow,” fei -Bukhanovas Ae Ast Gusel'nikov, 


wrere. The affect of hydrogeny’ on. the mechanical properties of 
f . 
t pe Pre Pasar ‘ 
-ccmCr. Metallovedentye tamnicheskaya obribotka metaLlov, no. 5, 1965, 915 


i} 


oo the 
Pe we Sa 


: 4 i 8 
3-3\*vra! and VT6 alloys were studied --.> 
Tfact: of Hydrogen RF or preovessing, peas of 60-70 m diame~ °° OE 


The ve 


ropi¢ TAGS: _titanium al 
ay > a oe “y Svea Per : 
-:i-". The structure ard properties of '* 


ya Fs 
— 


© peMee ak 


7 . 
_o. wat treated in various ways te ret rp or Ob ee eee 
uv oy beating in a vacuum furnace at # ( ¢ 0 C Lop ara & Can. 
egupes. Vac- 


The properties were then cmpared to sampies @inéasgs: Ly el sndiire oh 
annealed samples had higher ductilities ind retained approximately the samé =, ....... ee 
The effects of hydrogen were related to the mechanical properties:  - i 
of the Ti alloys, both after quenching, and after quenching and roor temperaturé = 
aging. In general, strength increased and cuctility diminished with increased hy~ 

drogen content (0.001 te 0.08%/H). The aging treatment cffset the curves of 

-+ and ductility, with ductility gradtally diminishing with increased aging 


teers 
wo WE eng ~~ 


uum 
strength levels. 


heard 1/2 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9" 


"APPROVED FOR RETESE: seu des Scapa CIA-RDP86-00513R000723710020-9 


2-815 Se aes et RG 


Teste ‘were run on Vo6“alioy-at high ‘gid low cee of. deformat 
‘sal properties did net ze eignific mtly, even at high co 
gs <rostructural analynis\ ot all the alliys in 
increasing hy trogen contents. ‘n general, 
tTrereasad amouit of eavrensiede vhase in tne b-matrix. 
tha atructuces after preionge : room vrnpera’ i 


Orig. art. has; 2 Figures, & tables. 


hey contents. “OF hydro- 
the quenched condition shows 
increasing the H level re- 


ku changes 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9 
ca Brae. tent | 2 5 


i Ca 


ST -L/ Pr It Boh cise oe NY meee Sas 7 

CE fai ans “2 age ~ YR/0149/65/000/002/0131/0135 fle |- 

“ACCESSIOH NR: &P5016350 7 «96,298 k 
A. A.: Gusel'nikov, Ne Ya- = 
3 pouachev, B. AL; Liv i Ae sova, A A.s s ‘ R 
aon aehaameeee Yn —_—— ; ee oe ae : a oa 

TiTis: Seceest ef cooling rate on the tendency 5£ ¢ titanium alloys to y 

PLD be ERE . ae : 

‘brittleness : ae 


eee Fi co inne al aan 
cE: 1VuzZ. Tevetaaya metallurgtys, wa. 2, sg65, 131-135, and insert facing 
SOUR ‘ uy . Eve 
Pp. 138 : 


ors 


% Shee Reetoee ere rae ey ae 1 ; deformatiott 
: ; : féaniud ailoy; hy 4 baittienrss, tensile stress, metal BSS re eta eS 
TOPIC TAGS. tite » hydroge 


vat é, the effect of hyt 
- a fer os fevdy the sitio brit fleness offe atieyes =a 
* c fee rei Sai 2 


Zz 
Peer femnagee colle - 

ante vt trys : 

a 


a fy bees Se rae > . 
apt quenching in water) was invest.38° 20 sO 8 as sa danee angel 
view, it «a shown that these alloys, lice (c ¢ Aone eae ange Rees g 
prittienesa\ me great ¢ conditions, when the cross impa 
___ brittleness 


Testing Tac hy ine Ove a 17g t This bz : ev Q' to the eatest eX~ 
i i ene od titan tun alloy S. The appr: ach used kr ucr gz y : 
tent Lis qu eee y t er minin the h dr ogen 


ye GUS at y cc au os oe as that sed £ 6) oy ‘ 
Gea in t ese allo § 18 th ré see the Faby: bavi 2] he use or (a + eall 3s 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9" 


6/19/2000 


Tae 


"APPROVED FO : 
a R ee CIA-RDP86-00513R000723710020-9 


SoBe eS FO as Tae 


“lgccrsston NR: Al es 
‘tn the case of annealed ailoys,.t hanical properties should be detern: ned-by. 
tests involving high deformation rates; in particular. impact tests; fn the case of £ 

-d4y alitoys, the crogs -bars of the machire should be displaced at slow rates. p> 
mo gpeten britiseness of quenched o titaniur alloys which develops at slow defor-. 
+) tha decomposition of guy aersaturateu wetettons af hydrogen in 
nfluence of the applied stresses. Toi Rel eltes senarating 
under the tnvluence of these stresses are prefer- . 


1 1, 
ey ne ae 


ae under the i 


ec3arurated solutions 
. . fa ames x 
gan’ py Yar o- the Airecti on of the tani La ST TeSSeS, TaUSINE 
Jeet g Ses 


/ arranged por pean- 
¢ : ioe 


ent ialsy 
Orig. art. has: 


edeniya + termic ieskoy obrabotki, Mogkowskly oo. 
+ of Physical Metallurey and Heat 


4G figures. 


1 
b oparpeae eames 


aia cry Teknne tog icheskly institut (henpar tmen 

*egieetty JORcow Aviation Technological inst! tute) . 
SUBMITTED: O3Jan64 ENCL: | % sup CODE: MM, TD 

Ke REP TSey’ 003 " EPHER: 100 cgsb akt 


eae ae ee ten nnecetd 


ce NT 


APPRO : 
VED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9 


"SOURCE COLE: 


‘Livaney, ve Aes ‘pokhanove, Ay: “Asi 
ene ae S . - oes 


‘poukeer ” “tvuz. “Tevecnaya: + ascattergiye, Noe 3, 1965, 131-135." 


‘TOPIC 1 TAGS t. «ahioy;” titantualttay,: ‘aluninun containing ‘alloy, 
‘molybdenum - ‘containing: alloy, chromitim containing alloy, hydrogen 
eon Eaiaing alloy,. alloy- AC EMetITe ‘alloy property/VT15. alloy: 


ABSTRACT} :- “The eftect. riz ‘hydrogen. ‘onthe structure and properties: ‘ot 
YVT15” B~aluminum alloy (3.7%-Al, 7.432% Ho, 10,6% Cr, 0.11% Fe, .0,04% St, 

70.0326, and 0.12% -0,): has: been investigated. Forged bars 14x 14x 4 ma 

Of twice vacuum=-arc melted alloy were vacuum annealed at 900C for 6 ar 
inpregnated: with. hydrogen, annealed. at 780C for 1 hr, and water. 
uenched, ‘Some bars after quenching were aged at 480C for up to “26 
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TITLE: On certain general principles of the occurrence of hydrogen bras Glenses in 
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PHASE. CompoOsITION 
TOPIC TAGS: , otek propagation, titanium containing alloy, alloy, martensite ide. 
material deformation, hydrogen embrittleuent / VT3-1 martensite alloy, Wes alloy 


VT3-1 and VI15. The brittleness of ( )-titaniunelloy VT3-1 is more intense. 
at temperatures below room temperature low rates of deformation. -titanius 
alloys at lower-than-room temperatures also tend toward hydrogen brittleness. The 
temperature of the occurrence of hydrogen brittlenesh decreases with increasing 
hydrogen content. Hydrogen brittleness of alloy VI15 occurs only at low rates of 
deformation in a narrow temperature interval from -30 to 100. The brittleness of © 
(x + @ )-titaniun alioys depends upon processes occurring in the (4 -phase during 
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ABSTRACT: A review is made of certain area les of tstantin brittleness in alloys 1 
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plastic defordation. Since the (3 -phase content in alloy VI3-1 is, after isothermal]; 
annealing, similar to that in alloy VI15, the hydrogen brittleness in each develops 
in the pape faree under identical conditions of mechanical testing. The disloca- 
tion theory\Batisfactorily describes the brittleness phenomenon. The dislocations 
transport gen to the edges of the grain, thus causing segregations of hydrogen 
leading to formation and propagation of cracks. The microscopic nature of crack 
formation and how hydrogen segregation serves to prevent plastic deformation at the 
tip of cracks discussed. Orig. art. hass 6 figures. 
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: ‘ABSTRACT: The isotherms of the equilibrium pressure of hydrogen in the system T1-O-H 
| were plotted at temperatures of -700 and 800. Oxygen was found to increase the equilibrium 
‘| pressure of hydrogen in the 


Concentration rahge of oxygen and hydrogen wxoept the interface between the a+Bp-and Bg - 
regions. Isobars of the equilibrium pressurs of hydrogen in the system were plotted at 700 

-| and 800C, from which the position of the conodes in the two-phase region and the boundary 

| between the a+ 6 ~and 8 -regions were established, The isothermal cross sections of the 
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ANSTRACT: Tho mochanical proportios of tho alloy MA2-1 wore dotoriinod as a function 
of its hydrogon contont, Tho invostigation wag initiated to corroborate a mechanisn 
for hyerogen onbrittlomont in metals, as proposed by B. A, Kolachov, V. A, Livanov 
A. A. Bukhanova, and N, Ya. Gusel'nikov (lovyyo issledovaniya titanovykh splavov, 
I2d. Nauka, 1965 s, 2122). Tho mechanical proporties of the S8pocinens were ascertainod 
after annoaling in air and in vacuum at 300C for 10 hours. Tho hydrogen content of . 
the specimons, determined after A. P, Gudchenko and A. K. Loont'yov (Sb, Trudy MATI, 


| 
| 1961, vyp. 49, 8. 137) » Was 18 om) and 9 cm er 100 g respoctively, Tho ©xperimental 
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results aro presented Graphically (seo Fig. 1). It was found that these rosults 
with tho proposed dislocation hypothesis of hydrogen enbrittlomont, : oe 
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| B-region for the Ti alloys VTS, VTs-1 (@-alloys) and VT 3-1, VT-6, VT8 (~ +B alloys) at 
1000-1200°C for from 0.5 to 12 hr. Findings: B-grain at first Srows at a fairly intense rate; 
as the annealing continues, however, this raty slows down, The growth of B-grain obeys a pa~ 
.Tabolic law of p = kt" (where D = mean grain diameter; K ~ constant dependent on temperature 


1 & smaller degree, on temperature), The deper.dence of grain size on temperature for the in- 
vestigated a and (a + 8) alloys may be Separated into three temperature intervals within Which 
grain grows differently; at 1000-1050°C the grain §rowth rate ig insignificant, Owing to the 
impeding effect of the impurities Segrogating a> the grain boundaries; above 1050°¢ the effect 
of impurities disappearg and the grain 8rowth rate gets intensified; beginning with roughly 
1100°C the grain Srowth rate decreases, Probably because then the grains Acquire more or legs | 
stable shape and size, Orig, att. has: 7 figures, 2 tables, 2 formulas, 
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‘| be associated with Cottrell atmospheres, redistribution of dislocations and vacancies, inter- 

action between defects and impurities, etc, In this connection, the authors attempted to utilize 

Some of these effects to alter the properties of the a-Ti alloy VT5-1 (4.5% Al, 2.1% Sn, 0.04% 


ABSTRACT: Contrary to the traditional theories, it is now known that quenching and temper- 
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ABSTRACT: The literature on the isothermal transformations of alloys in the Ti-Mo system *| 
shows certain gaps. Thus, e.g. Bungardt and Ruedinger (Z. Metallkunde, 1961, no. 52(2)) 

specify below the initial temperature M, of martensitic transformation only the line of the be- 
ginning and end of decomposition of the a' -phase whereas both the B-phase and the a! -phase 
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TITLE: Isothermal transformations in alloys of titanium with chromium 


SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 66, 1966. Struktura 


TOPIC TAGS: titanium base alloy, chromium, isothermal transformation, phase diagram 


] 
ABSTRACT: The literature on this subject so far provides no information on isothermal =§_—— 
transformations in alloys of the Ti-Cr system with hypo- and hypercutectoid compositions. To 
fill this gap, the authors constructed isothermal transformation diagrams (ITD) in alloys of 
Ti with 6 and 11% Cr (hypoeutectoid), 15% Cr (eutectoid) and 20% Cr (hypereutectoid) according 
to the change in hardness with isothermal treatment as well as according to the results of 


| metallographic, radiographic and dilatometric analyses. Isothermal treatment at 600°C was 
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accomplished by rapidly ccoling the specimens from a high temperature to the temperature of 
treatment, and at 550°C and below, after quenching. In both cases the isothermal treatment 
at > 300°C was performed in lead baths, and at 300-100°C, in baths of Wood's alloy. Findings; 
the hypoeutectoid and hypereutectoid alloys display two minima of §-phase stability: the low- 
temperature minimum, associated with the formation of the w-phase, and the high-temperature 
minimum, conditioned by the hypoeutectoid segregation of the a-phase or TiCro. Increasing 
the Cr content above 6% complicates the segregation of the w-phase and shifts to the right and. 
dosmward the. Hoeg.of thascommenrernnhosithses ‘weyoredior. Thecrptansforrsattoaré his yoo- 
‘|“eutectoid segregations is the slower the closer the alloy's composition to the eutectoid point 
is. At low temperatures the f-phase decomposes nonuniformly; this is due not so much to the 
chemical heterogeneity of grains as to the heterogeneity of substructure, arising on rapid 
cooling of specimens or during the subsequent isothermal treatment. This substructure forms 
as a result of thermal stresses and the subsequent redistribution of dislocations. Orig. art. 


* | bas: 10 figures. . 
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TITLE: Effect of hydrogen o on the processes occurring in the VT3-1 titanium alloy during 
‘aging 


i svoystva aviatsionnykh staley i splavov (Structure and properties of aircraft steels and 
| alloys), 87-95 


TOPIC TAGS: titanium alloy, hydrogen, metal aging, phase composition 


_ ABSTRACT: Specimens of the VI3-1 titanium alloy (5.5% Al, 1.91% Cr, 2.05% Mo, 0. 23% Si, 
0.2% Fe, 0.04% C, 0.11% 0, 0, 01% Ho, with Ti as tho remainder) were heated in electric 
furnaces at 840°C for 1 hr and water-quenched, after which they were aged for 2, 4, 6, 8 and, 
10 hr at 400, 500, 550 and 600°C, with subsequent water quenching. The Hy content of some 
of the specimens was increased to 0.03 and 0.06%, and of others, reduced by vacuum anneal~ 
ing to 0.002%. Mechanical tests of the specimens showed that the specimens containing 
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| 0.002% H, have smaller strength and greater plasticity than the specimens containing 0.01 and 


0.06% Hy. This difference is most appreciable atter aging at 550°C (Fig. 1). Microstructural 
examination revealed that the amount of the residual a-phase in the quenched VT3-1 alloy de~ 
! creases with increasing Hy content. At temperatures below 500°C in the VT3-1 alloy quenched fro: 
| 840°C the §-phase gets fixed by the quenching and its decomposition begins with the formation 
| of the w-phase. In the course of aging the metastzble w-phase gradually becomes transformed 
| into the stable a-phase, which is accompanied by an increase in plasticity, while at tempera- 
tures above 500°C the decomposition of the B-phase results in the segregation of the w-phase 
| alone. H, in concentrations: smaller than 0. 06% augments the amount of the w-phase forming 
in the V1'3-1 alloy during aging. Generally, H, is a stabilizer of the B~phase and so it augments’ 
| the amount of the 6 -phase and hence algo it echarces the effect of aging. Orig. art. has: 
q ee 
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Hydrogen brittleness of nonferrous metals (VYodorodnaya khrupkost' tsvetnykh 
metnllov) Moscow, Izd-vo “Metallurgiya”, 1966. 255 p. illus., biblie, 3100 
copies printed, . 
brittterwes Ay dive ger machewtesh property, Khantun ear F 
PURPOSE AND COVERAGE: This book ia intended for'use by metallurgists, technologists . 
and engineers os well as by students doing advanced or graduate work. The book 


4s devoted to problems concerning the interaction of hydrogen with metals, and . 
the harmful effects this has on the properties of the metal. Considerable atter- 
tion is given to processes that teke place during the hydrogen-metal interaction, 
the state of hydrogen in liquid and solid solution, and the interaction of 
hydrogen with dislocations and other structural imperfections of metals. The ef- | 
fect of hydrogen on the structure and properties of the following metals are 
discussed; Be, Mg, Al, U, Ti, Zr, Vv; Nb, Ta, Cr, Mo. W. Pt, Cu, Ag, Au. 

Special attention is devoted to the hydrogen brittleness of Ti alloys. 


l 
2 | “MOPIC TAGS: mabskinegy, metal brittleness, hydrogen induced brittleness , witeh mae 


TABLE OF CONTENTS (Abridged): 


! 1. Introduction -- 3 
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SOURCE: IVUZ. Tsvetnaya metallurgiyn, no. 6, 1966, 142-145 


‘hydrogen embrittlement, ductility, deformation rate 
TOPIC TAGS: ,titanium alloy ,.%rptcom etrsocoorts Ronit bey 


ptrength » tingtrttteness, alloy structure/VT3-1 alloy 4ctim— 


alloy 


ABSTRACT; Hydrogen-induced embrittlement of VT3-1 and other a + 6 titanium alloys =|; : 

. . ‘depends not only on ‘the hydrogen content, but to a considerable extent © 

; fon the content of other impurities, heat treatmet, grain size and the 
‘type and conditions of deformation. To determine the effect of the 
‘various factors, several series of specimens of modified (with increased . 

_Al, Fe and Si content) VT3-1 [v.S. Ti 155A] titanium alloy with a hydro~; |: 

gen content of up to 0.1 wt.% were annealed at 800C and slowly cooled, or{ |: 
annealed at 840 or 970C, quenched, aged at 550C for 0.5—3_hr..and then.--/ 


UDG! 669.01; 
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‘subjected to tension teste at a deformation rate of 0.4—4.0 m/min. In” 
the alloy annealed and slowly cooled, a hydrogen content of up to 0.1% 
had no significant effect on the ductility of the alloy at a deformation 

“rate as low as 0.4 mm/min, while in the as-quenched ‘alloy deformed at the 


same rate, a substantial decrease in the reduction of area occurred at a hydrogn : p 
‘content of 0.003% H,, However, at & strain rate of 4 mm/min, no noticeable| 


Ichange in the reduction of area was observed in as-quenched alloys con- 
‘taining up to 0.05% H,. The brittleness of as-quenched alloy increased" — 
jwith increasing annealing temperature, since this decreased the amount - 
‘of residual a-phase and increased the amount of the a-phase. An 
especially strong effect of hydrogen was observed in aged VTI3-1 alloy. 
Short (0.5 hr) aging at 550C significantly increased the tensile and 
) Yield strengtha of the alloy containing 0.03 and 0.05% hydrogen and 
. Sharply decreased the elongation and reduction of area. The alloy 
‘strength decreased and ductility increased with increasing aging time 
from 0.5 to 3 hr, but changed only slightly with still Jongor aging. 

- tee etal th Taraan Bate. Set eet ea eeage. | [WA~88] 
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| Abs Jour: Ret anur-Biel, to i 1959, 2338. 


Author? Kolachey ee 

Inst° enian . ‘taetitute: of. Agriculture. | e 

Title Te Harmfulness of the Big ‘Cotton-Boll Gtoada 
(Cloadatra: ochreata, Mel.) in Turkmen Gardens. 


Orig Pub: tr. Turkine ‘ee-khe in-ta, 1957, $, 83-86. ee 


Abstract: The ofoada (0). damages. one-year shoots: while 
laying its eggs; most. often on the sunlight — 
gide.. The 0 makes 10.5 pricks per deposit in 
large-scale ‘egg-deposits on an apple tree. along 
11.8 om of “the ‘shoot, in ‘small deposits it makes 
4.6 pricks per 3.8 cm ‘of the shoot, on the cherry 
tres it makes 14. 7 pricks per 15 om, on the 
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AUTHOR: —Kolacheva, O. Vs 


Some Problems ‘Arising in the Production of Castings in Shell Molds 
Made With a Bakelite Binder (Nekotoryye voprosy polucheniya 
otlivok v’ obolochkovykh formakh na bakelitovom gvyazuyushchem) - 


TITLE: 


PERIODICAL: Vv sb.: Novoye. v' teorii j praktike liteyn. proiz-va. Moscow- — 
. Leningrad, Mashgiz, 1956, pp 373-381 = 


_ ABSTRACT: Powdered bakelite and bakelite varnish (BV) were used as binders © 
for the preparation of shell molds (SM). Molding mixtures (MM);to 
be made of powdered bakelite were prepared by the usual method; * -' 
“MM with BV were prepared ir a pug mill after preheating to 50°C; 
the mixtures were then dried, milled, and screened through a 
Nr-40 screen. The utilization of a small amount of BV along with 
the powdered bakelite decreases the dust emission of MM and its 
sticking to the metal pattern and also promotes the uniform distri- 
bution of the binder among the sand grains. The % in tension of MM,. 
determined on figure eights 10 mm thick, when the mixture contains 
Card 1/2 6% powdered bakelite and BY is 30-35 and 20- 25 kg/em?, 


Rb al 


sais ntgurvtrncunnen sarntastns te RAS seen ee mee ememetet 


ine Teed 


pt oe 3 SOV/137-57-1-783 
- Some Problems Arising in the Production of Castings in Shell Molds (cont.) 


sand greatl 
270-undersize sand with 


range. 
chromite ore, etc., i 
mulation of MM on the 
established: X =k T, where X is the th 
the MM remains on th S used 
are heated to 150, 18 .73, : / if, 


The values 

ome~magnesite, 
and chromite ore are 2,05,°1.41, F at when the excess 
material is returned to the hopper, the san the chrome- 
Magnesite or chromite SM. When SM are Prepared on flat patterns < 10 mm high | 
pouring of MM into a frame 6 - 7 mm higher than the pattern is recommended to 
avoid the collapse of the mold, pea. 
Ya.M. ” 
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‘  Nauchno-tekhnicheskoye obshohestvo mashinostroitel'noy ° 
promyshlennosti. Leningradskoye oblastnoye pravleniye 


Lit'ye povyshennoy tochnost1 (High-precision Casting) Moscow 
Mashgiz, 1958. 196 p. (Series: Its: Sbornik, n.45) 
7,000 ecpies printed. 


Ede: AsN. Sokolovs Tech. Ede: L.V. Sokolovay Managing Bd. for 
Literature on Machine-building Technology (Leningrad Division, 
Mashgiz): Ye. P. Naumov, Engincer. 


PURPOSE: This book 1s-intended for engineers and technicians at 
foundries and planning and research institutes. 


COVERAGE: The book contains the transactions of a special 
conference called in November, 1956, by the Leningrad Oblast 
Administration of the. Nauchno-tekhnicheskoye obshchestvo NTO 
(Sotentific and Technical Society of the Machine-building 
industry). The articles describe advanced techniques used in 
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High-precision Casting _ teat SOV/1440 


precision-casting processes such as shell molding, investment — 
casting, pressure die casting, press die casting (called in 
Russian "forging of liquid metal"), and suction casting. — 
Special attention 1s given to the production of large pre- 
cision castings, one of the principal problems in the industry. 
At the same time, methods of improving the precision of 
Sand-mold castings are examined. Experience gained in the 
mechanization of precision-casting and shell-molding processes 
is reported. Information is Siven on the present state of 
precision casting, both in the USSR and elsewhere. No : 
personalities are mentioned. 


' TABLE OF CONTENTS: 


Preface 3 
Gulyayev, B.B. Production of Precision Castings Outside 
the Soviet Union 5 


Shub, I, Ye. (Chairman, Committee on Special Methods of 
Casting, Leningrad Oblast Administration of the Selentific 
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Equipment for Producing Castings in Shell Molds 18 
'_Kolacheva, 0.V. Heat Conditions and Thermal Stability ; 
or Sheil Molds 36 
Obolentsev, F.D. One-piece Sinterable Molds as a Means 
of Increasing the Precision of Castings 43 


Dobrozrakov, 0.I. Production of Iron Castings in 
Shell Molds 59 


Belogay, V.M. Experience Gained at a Plant in Shell 
Molding ose 
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A005/A001 ee, 
Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1960, No, 21, p. 197,... 
# 116748 Peers 
AUTHOR: Kolacheva, 0, V, 
TTILE: Substitutes of Ethyl Ortho-Silicate for Investment Casting 


FERTODICAL: Sb, statey po formovochn, materialam, Moscow, 1958, pp. 4O-4Q 


TEXT: Two kinds of substitutes et ethyl pprtho-silicate were developed and 
introduced into practice: the- binder AC (DS) being the product of treatment of 
a water glass solution by electrodialysis, and the binder KC (KS) being the pro- 
duct of treatment of a water Glass solution by ion exchange, The author recommends 
to use, for the treatment of water glass solutions by electrodialysis and ion 
exchange, hydrochloric acid solutions the composition of which is caleulatad 
according to the chemical analysis of the init:al water glass. The conten: of 
Silicon dioxide in the hydrochloric acid solution subjected to the treatment by 
alectrodialysis has to be not greater than 7.5%, and for the treatment by ion 
exchange not greater than 10%. The quantity of water glass, hydrochloric acid, 

and distilled water for the preparation of the hydrochloric acid solution mst be 
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“Substitutes of Ethyl Ortho-Silicate for Investnent Casting 


The. solutions of water glasa -and hydrochloric acid are prepared separately in 
clean vessels; 686 of the distilled water volume is used for the dilution of the 
water glass, and 328 for the dilution of the hydrochloric acid, The vessel with 
the diluted hydrochloric acid. The vessel with the diluted hydrochloric acid is . 
set under the paddle mixer, and the mixed water Blass solution is added carefully 
in a fine stream at continuous mixing. The reverse sequence of infusion is not 
admissible., The DS binder iz obtained by electrodialysis of the hydrochloric acid 
sdlution in a wooden or rubber tank divided into 3 sections by semipermeable dia- | 
phragms (cellophane foile), The hydrochloric acid solution is filled into the 
middle section, the by-seotions are charged with tap water, The electrodes ara 
arranged at a distance of. 200-1) mm in the by-sections, The cathode is a tin 
piate, the anode is a graphite-"or a corbon rod, The electro-dialysis is performed 
un*i1 obtaining the solution viscosity of 1.7. The prepared solution is cooled 
down to room temperature and diluted with ethyl alcohol, The duration of storage 
is 3-5 days, The KS binder is obtained by filtration of the hydrochloric acid 
solution of water glass through a layer of cationite-resin absorbing the sodium 


taken with the consideration of the mentioned .imiting contents of silicon dioxide, - —. : 
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Translation from: Referativnyy zhurnal, ‘Mashinostroyeniye, 1959, Nr 15, » 232 (USSR) 
AUTHOR: _Kolacheva, 0.V. : ion eS 
TITLE: Investigation of the Thermal Conditions of Solidification of Castings in 


_ Shell Molds s 
PERIODICAL: V sb.: Zatverdevaniye metallov, Moscow, Mashgiz, 1958, pp 231 - aha : 


ABSTRACT: Asshell molds have thin walls peculiar thermal conditions of solidification 
and cooling of castings prevail, ‘ests for the investigation of the thermal 
conditions of shell molds made of a bakelite mixture and of the steel solidi-. 
fication process in them were carried out in casting a box-type mold measuring 
100 - 100 - 210 mm with the following thicknesses of walls: 5 mm, 15 mn, 

30 mm, The molds were made of a K50/100 sand mixture with 6% of bakelite 
lacquer and were filled with steel of the 35L grade. The results of tempera- 
ture measurements during the filling of castings of different thickness are 
stated, Based on the temperature curves temperature fields were plotted of 
the mold walls and castings at various time instants from the beginning of _ 
the filling. At the free pouring of the shell molds with a bakelite binder, ; 

Card 1/ 3 a second heating source of the mold walls is created by the burning of the. 
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bakelite which changes the character of the temperature field in the mold walls, When . 


applying filling the temperature field in the mold is analogous to the pouring into sand 
molds. The analysis of the ourves of solidification of castings with different thickness — 


of walls, obtained by measuring temperatures, permitted to calculate the coefficient of 
solidification which was equal to 0.1 sec 1/2 ani to plot the theoretical graph of soli- 
dification, The methods of tests were worked out and investigations were carried out of 
the strength of the bakelite mixture at high temperatures and of the resistance to heat 
of the shell molds under the pouring conditions Investigated. The design of the pattern 
was improved upon and a test device manufactured, The specimen to be tested was clamped 
in the chuck of the device, then a furnace, heated up to 700°C, was moved towards it and 
the specimen was subjected to heat during 30 seo, and afterwards it was destroyed by 
stretching. Even at a short spell of high temperature the strength of the mixture is 
lowered considerably and amounts to 10 - 15% of the initial one only. Methods of 
determining the resistance to heat of the mold ware developed on the basis of hydro- 
statics since actually the resistance of the mold is reduced immediately after being 
filled with metal while pressure affects the mold only in the already filled part of the 
casting, The minimum wall thickness of the mold necessary to preserve it until a hard 
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‘skin of metal is formed should be not less than 8 -5 mm, The strength of the shell mold 
when filled with steel does not exceed 1.7 kg/cm, while the grain size of the mixture 
and the character of the thermoreactive binder do not affect the resistance to heat of 
shell molds. The duration of the pouring process has a considerable effect on the re- 
sistance to heat of the shell molds, therefore they should be filled rapidly and through 
a dispersed gate system. 8 figures. 


2h.8.8, 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9" 


BPP OVEE FOR unis poke ate etal Je REE ponte nooe 7 es7 10020: is 


GULYAYSY, Boris Borisovich., Prinimali uchastiye: SHAPRANOY, I.A., kand.texhn. 
nauk; MAGNITSKIY, 0.N,, kand.tekin.nauk; POSTHOY, L.M., kand.tekhn. 
nauk; BOROVSEIY, Yu.F., kand. ee KOLACHEVA, 0.7., kand, 


yatel! nauki 4 tekhniki, retsenzont; apeecnn: A A., nauchnyy red.; 
CHPAS, M.A., red.isd-va; KONTOROVICH, A.1., tekhn.red.; SPERANSKAYA, 
0.v., tekhn, red, 


{¥ounding processes] Liteinye protsessy. Moskva, Gos.nauchno- 
tekhn.isd-vo mashinostroit.lit-ry, 1960. 415 p. 
(MIRA 1337) 


(Founding) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9 


BSR SHAMELESS Yee EARLE ia EAS EER Rah ae ees HUET aS ZEAL SEA Pe Bs EOS miecallta nee a a 


1 


KOLACTE vit ti 


PHASE I BOOK EXFLOITATION S0V/5458 


Girshovich, Naum Qrigor'yevich, Doctor of Technical Soiences, Pro- 
fessor, ed, 


~ Spravochnik po chugunnonmu it'yu (Handbook on Iron Castings) 2d ed., 


rev. and enl, ‘Moscow, Mashgiz, 1961. 800 p. Errata slip inserted. 
16,000 copies printed, - A? 
9 


_ Reviewer: P, P. Berg, Doctor of Technical Sciences, Professor; Ed.3 
I. A. Baranov, Engineer; Ed. of Publishing House: T, L. Leykina; 
Tech, Eds.: 0. V. Speranskaya and P, 8. Frumkin; Managing Ed. for 
Literature on Machine-Building Technology (Leningrad Departuent, 
Mashgiz): Ye. P, Naumov, Engineer, . 


’ PURPOSE: This handbook 4s intended for technical personnel at 
cast-iron foundries, It may also be of use to skilled worlaen 
: ‘dn foundries and students specializing in founding. : 


. COVERAGE: The handbook contains inforzation on basic problems in 
the modern manufacture of fron castings. The following are dis- 
cussed: the composition and properties of the mefal; the making 
of molds; special casting methods; the oharge preparation; melting 

Cardc37 : . 
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and modifying the cast iron; pouring, shaking out, and cleaning 
of castings; heat-treatment methods; and the inspection -and re- 
Jection of castings, Information on foundry equipment and on 
the mechanization of castings production is also presented, The 
authors thank Professor P, P. Berg, Pootor of Technical Soiences, 
and steff members of the Mosstankolit Plant, headed by the ohief 
metallurgist @, I, Kietskin, Candidate of Technical Sciences, for 
their assistance. References follow each chapter. ‘There are 287 
references, mostly Soviet.. 
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Grachev, A. A.3 Gorenina, K, A.; Kolachevskiy, N. N.; and Andrianova, 
5 SS BM 


o A. 


Experimental investigation of variation of magnetic flux in a cable at 
reversal of magnetization of one domain 


Zhur. eksp, i teor. fiz., 27, 313-317, Sep 1954 


Results of experimental investigation of magnetic flux generated in a 
Single domain of & ferromagnetic cable are outlined, Experimental data 


.concur within 10% accuracy with theoretical computation by S, M, Rytov 


(ibid, 307-312). Four references. 
Physicotechnical Institute, Gor'kiy State University 


December 28, 1953 
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Issledovaniya po fizike 1 radlotekhnike (Research in Physics and Radio 
Engineering) Moscov, Oborongiz, 1959. 170 p. (Series: Its: Trudy, 
vyp. 4) Errata slip inserted, 2,150 copies printed, 


Sponsoring Agency: RSFSR. Ministerstvo vysshego 1 srednego spetsial'nogo 
obrazovaniya, 


Ed.: K.Ya, Zaytseva, Engineer; Ed. of Publishing House: §.D, Antonova; 
Tech, Ed,: L.A. Garmukhina; Managing Ed,: A.S. Zamovskaya, Engineer, 


PURPOSE: This book is intended for scientific vorkers, students in advanced 
courses and engineers, 


COVERAGE: This is a collection of 15 studies dealing with problems of radio 
physics, electronics, quantum physics, and aerodynamics. The studies: examine 
the method of least squares as applied to the propagation of radio vaves in 
the presence of a plane junction, the general conditions of stability of a 
random process at the output of a linear filter while a periodic unstable 


Ee 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9 


FRI wei 


+ Research in Physics and Radio Engineering sov/3827 


random process is supplied at the input of the filter, the results of experi- 
ments with a ferromagnetic specimen with large Barkhausen jumps as an explana- 
tion of the noise mechanism in ferromagnets at cyclic magnetization reversal, 
experiments for the determination of thermal characteristics and the results 
of an experimental study of a turbulent boundary layer in a supersonic flow, 
No personalities are mentioned, References accompany most articles, 


TABLE OF CONTENTS: 


leshchanskty, Yu.I, (Candidate of Technical Sciences], Passage 
of Waves Through the Plane Junction of Two Regular Redio Waveguides ) 
The solution of the problem by the method’ of least squares is 
outlined, Equations for finding an eppruximation solution, and 
formulas for estimating the error of the solution are given. A 
study is made of the sequence convergence of approximate solutions 
to an accurate solution, ° 


Kozel, 5.M, [Candidate of Physics and Mathematics). ‘Transformation of 
Periodically Unsteady Fluctuations by Means of a Linear Filter 10 
A general expression for the correlation function of fluctuations at 
the output of a linear filter while a periodically unsteady random 
Process is being fed into its input is derived. Stability conditions 
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for the process are determined, Exact values of Fourier expansion coefficients 
of the correlation function for an oscillation circuit with a high-quality 
factor used as a filter and a process at the input representing a modulated 


periodic white noise are established, 


Kolachevskiy, N.N. Ferromagnetic Core With Large Barkhausen Jumps in 
Alternating Magnetic Field ; | a 17 


Problems concerning the emergence of cyclic magnetization reversal 
noise in specimens with a single Barkhausen jump are discussed. The 
continuous spectrum of éuf inductfien.in'an induction soil, teking into 
account the induction reversal component, is determined, ‘The experi- 
ments with large Barkheusen jumps shov that 1t is erroneous to explain 
noise by the temporary fluctuations of the dump emergence moments. 
Noise should be calculated on the basis of fluctuations of the magnetic 
moment at the jump, The inclusion of the reversal component results in 
& drop of the spectral noise density at frequencies of Wa 3W ang 
conversion of the spectral intensity to zero at W = 0, In thiS connec- 
tion it is pointed out that the extrapolation of the spectral intensity 
curve to a different value than zero at | —> O as it 1s done by 
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